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(54) Semiconductor integrated circuit device containing means for storing chip specific 
information 



(57) A semiconductor integrated circuit device in- 
cluding a logic area (20) for executing logical operation 
and a history holding circuit (30) for managing discrete 
information concerning own device, the history holding 



circuit (30) further comprising an EEPROM (31) for hold- 
ing discrete information, an input terminal (34) for writing 
external information into the EEPROM (31 ) and an out- 
put terminal (35) for reading out information held in the 
EEPROM (31). 
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Description 

BACKGROUNDS OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an LSI or other 
semiconductor integrated circuit device, and more par- 
ticularly, to a semiconductor integrated circuit device for 
enabling easy confirmation of manufacture information, 
operational status, failure occurrence information and 
other discrete information. 

DESCRIPTION OF THE RELATED ART 

Maintenance work for a system incorporating LSIs 
or other semiconductor integrated circuit devices some- 
times requires management of discrete information con- 
cerning the semiconductor integrated circuit devices in- 
corporated. Discrete information herein includes the se- 
rial number, electric characteristics, delay characteris- 
tics, and in some cases current-carrying time and failure 
history of such semiconductor integrated circuit devices. 

Generally, an LSI, a semiconductor integrated cir- 
cuit device, has its serial number printed on its surface. 
As to detailed information that cannot be inscribed on 
the surface of the chip entirely, for example, the electric 
characteristics and delay characteristics of such LSI, it 
must be managed by creating a separate file containing 
these pieces of information. 

After the LSI chip has actually been incorporated in 
a certain electronic device, however, the surface of such 
chip cannot be seen from outside the device, so the only 
way to manage discrete information concerning the LSI 
is using a file described above. Media that can be em- 
ployed to create such a file include a magnetic disk and 
other digital storage medium, and paper. Whatever me- 
dium may be used, entering and editing data in the file 
must be done manually. 

Also, if a failure should occur in the electronic device 
incorporating such LSIs, the system maintenance man- 
ager must identify the LSI in which the failure has oc- 
curred, and write the finding into the above-mentioned 
file as part of the failure history. This is done manually 
or by the maintenance function of the electronic device 
incorporating such LSIs. 

Furthermore, if a failure occurs in a specific LSI fre- 
quently, it is necessary to take out such LSI, replace it 
with a good one, and analyze the LSI taken out to iden- 
tify the content of the failure. In this case, the system 
maintenance manager must prepare a report stating the 
content of the failure and the current-carrying time for 
the LSI, and hand it to the analyzing personnel, together 
with the LSI. 

As described above, the conventional method of 
managing discrete information concerning semiconduc- 
tor integrated circuit devices incorporated in an electron- 
ic devices requires management via files created for in- 



dividual semiconductor integrated circuit devices, con- 
suming considerable labor and time. 

Management via files is done manually, generating 
a fear of mistakes when inputting or editing data. 

5 In order to see the information printed on the sur- 
face of a semiconductor integrated circuit device, con- 
siderably labor- and time-consuming work to disassem- 
ble the frame of the electronic device is necessary, 
which is fairly impractical. 

to Preparation of a failure history for a semiconductor 
integrated circuit device and a report stating the content 
of a failure in the semiconductor integrated circuit device 
is done manually, requiring considerable time and labor 
as well as generating a fear of mistakes occurring. 

*s Furthermore, a semiconductor integrated circuit de- 
vice or a card containing a semiconductor integrated cir- 
cuit device is taken out for failure analysis and re-placed 
later, leading to a drawback that information concerning 
current-carrying time which is required for failure anal- 

20 ysis cannot be managed uniformly within an electronic 
device. 

SUMMARY OF THE INVENTION 

2£ An object of the present invention is to provide a 
semiconductor integrated circuit device capable of re- 
ducing the time and labor required for managing and ac- 
quiring discrete information concerning the own device, 
and preventing mistakes from occurring during the pro- 

30 cedure for managing the discrete information, by incor- 
porating a means of holding discrete information con- 
cerning the own device. 

Another object of the present invention is to provide 
a semiconductor integrated circuit device capable of re- 

35 ducing the time and labor required for preparing, man- 
aging and acquiring a failure history, and preventing 
mistakes from occurring during these procedures, by in- 
corporating a means of automatically preparing and 
holding a failure history for the own device. 

40 According to one aspect of the invention, a semi- 
conductor integrated circuit device, comprises 



logical operation means for executing logical oper- 
ation, and 

history holding means for managing discrete infor- 
mation concerning the own device, wherein 
the history holding means further comprises 
non-volalile storage means for holding the discrete 
information, 

input terminal for writing external information into 
the non -volatile storage means, and 
output terminal for reading out information held in 
the non-volatile storage means. 



45 



so 



55 



The non-volatile storage means of the history hold- 
ing means may hold, as the discrete information, at least 
the serial number of own device. 

The non-volatile storage means of the history hold- 
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ing means may hold, as the discrete information, at least 
the serial number of own device and the measurement 
results for various characteristics obtained by the logical 
operation means. 

The non-volatile storage means of the history hold- s 
ing means may be an EEPROM. 

In the preferred construction, the history holding 
means, when an error occurs in the logical operation 
means, inputs an error signal output from the logical op- 
eration means, and writes the value of the error signal 10 
into the non-volatile storage mean&- 

In the preferred construction, the non-volatile stor- 
age means of the history holding means holds, as the 
discrete informatbn, at least the serial number of own 
device and the measurement results for various char- is 
acteristics obtained by the logical operation means, and 
the history holding means, when an error occurs 
in the logical operation means, inputs an error signal 
output from the logical operation means, and writes the 
value of the error signal into the non-volatile storage 20 
means. 

In the preferred construction, the history holding 
means further comprises power-on time counting 
means for counting the total current-carrying time by 
monitoring the ON/OFF status of the system power of 2s 
the electronic device into which own device is incorpo- 
rated, writes the value counted by the power-on time 
counting means into the non-volatile storage means as 
necessary. 

In another preferred construction, the non -volatile 30 
storage means of the history holding means holds, as 
the discrete information, at least the serial number of 
own device and the measurement results for various 
characteristics obtained by the logical operation means, 
and 35 

the history holding means further comprises pow- 
er-on time counting means for counting the total current- 
carrying time by monitoring the ON/OFF status of the 
system power of the electronic device into which own 
device is incorporated, writes the value counted by the 40 
power-on time counting means into the non-volatile stor- 
age means as necessary. 

In another preferred construction, the history hold- 
ing means further comprises power-on time counting 
means lor counting the total current -carrying time by 45 
monitoring the ON/OFF status of the system power of 
the electronic device into which own device is incorpo- 
rated, when an error occurs in the logical operation 
means, inputting an error signal output from the logical 
operation means and writes the value of the error signal so 
into the non-volatile storage means, as well as writes 
the value counted by the power-on time counting means 
into the non-volatile storage means at that time. 

In another preferred construction, the non-volatile 
storage means of the history holding means holds, as 55 
the discrete information, at least the serial number of 
own device and the measurement results for various 
characteristics obtained by the logical operation means, 
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the history holding means further comprises pow- 
er-on time counting means for counting the total current- 
carrying time by monitoring the ON/OFF status of the 
system power of the electronic device into which own 
device is incorporated, when an error occurs in the log- 
ical operation means, inputting an error signal output 
from the logical operation means and writes the value 
of the error signal into the non-volatile storage means, 
as well as writes the value counted by the power-on time 
counting means into the non-volatile storage means. 

Other objects, features and advantages of the 
present invention will become clear from the detailed de- 
scription given herebelow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully 
from the detailed description given herebelow and from 
the accompanying drawings of the preferred embodi- 
ment of the invention, which, however, should not be- 
taken to be limitative to the invention, but are for expla- 
nation and understanding only. 

In the drawings: 

Fig. 1 is a block diagram showing the constitution 
of a semiconductor integrated circuit device according 
to one embodiment of the present invention. 

Fig. 2 is a block diagram showing the constitution 
of a failure history holding circuit according to the 
present embodiment. 

Fig. 3 is a diagram showing the content of the mem- 
ory area of an EEPROM provided in a failure history 
holding circuit according to the present embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The preferred embodiment of the present invention 
will be discussed hereinafter in detail with reference to 
the accompanying drawings. In the following descrip- 
tion, numerous specific details are set forth in order to 
provide a thorough understanding of the present inven- 
tion. It will be obvious, however, to those skilled in the 
art that the present invention may be practiced without 
these specific details. In other instance, well-known 
structures are not shown in detail in order to unneces- 
sarily obscure the present invention. 

Fig. 1 is a block diagram showing the constitution 
of a semiconductor integrated circuit device according 
to one embodiment of the present invention. 

As shown in Fig. 1 , a semiconductor integrated cir- 
cuit device 10 according to the present embodiment 
(hereinafter abbreviated as an "LS1 10") includes a logic 
area 20 for executing ordinary logical processing and a 
history holding circuit 30 for managing discrete informa- 
tion concerning the own device. The history holding cir- 
cuit 30 includes a non-volatile memory area 31 and 
stores the discrete information on such LS1 10, including 
a failure history and current-carrying time. By storing 
discrete information in the non-volatile memory area 31 , 
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the data stored in the LSI 1 0 is maintained even after 
power supply to the LSI 10 has been turned off. In the 
following explanation, a "non-volatile memory area 31° 
will be referred to as an "EEPROM 31 " in light of the fact 
that the present embodiment uses an EEPROM as a 
non-volatile memory area. It should be noted, however, 
that other non-volatile memory elements than an EEP- 
ROM used in the present embodiment, for example, a 
flash RAM, may also be used as a non-volatile memory 
area. 

Fig. 2 is a block diagram showing the constitution 
of the history holding circuit 30. 

As shown in Fig. 2, a history circuit 30 includes an 
EEPROM 31 , a write address register 32 and a read ad- 
dress register 33 for writing and reading data into and 
from the EEPROM 31, an external data input terminal 
34 for inputting data to be written into the EEPROM 31 , 
a readout data output terminal 35 for outputting data that 
have been read from the EEPROM 31 , and a power-on 
time counting circuit 36 for recording current-carrying 
time for such LSI 10. 

As shown in Fig. 3, an EEPROM 31 includes an ar- 
ea into which information that is established during the 
manufacturing process, such as the serial number and 
the results and date of inspection for electric and delay 
characteristics (hereinafter referred to as "initial infor- 
mation"), is written, and an area into which failure infor- 
mation for identifying the time at which a failure occurred 
and the logical block in which the failure occurred is writ- 
ten. In the example illustrated in the figure, the address- 
es from 0 to A-1 represent the area into which initial in- 
formation is written, and the addresses from A to A+L 
represent the area into which failure information is, writ- 
ten. 

On completion of the manufacture of an LSI 10, its 
initial information is written into the addresses in its EEP- 
ROM 31 from 0 to A-1 via an external data input terminal 
34. After the LSI 10 has been incorporated in an elec- 
tronic device, failure information is written into the ad- 
dresses from A to A+L if an error occurs in the logic area 
20 of the LSI in the course of the use of the electronic 
device, such failure information consisting of the infor- 
mation written from a power-on time count circuit 36 for 
specifying the time when such error occurred and the 
information that is an error signal ES output from the 
logic area 20 for specifying the logic block where such 
error occurred. 

Writing data into an EEPROM 31 is performed by 
setting addresses as desired in the write address regis- 
ter 32. These addresses set in the write address register 
32 are incremented every time failure information is writ- 
ten into the EEPROM 31 since failure information is ap- 
pended every time an error occurs in the LSI 10 after 
the LSI 10 is incorporated in the electronic device. 

Acquiring discrete information concerning an LS1 1 0 
in an electronic device incorporating such LS1 1 0 is done 
by outputting the discrete information stored in its EEP- 
ROM 31 via a readout data output terminal 35. Reading 
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out data from the EEPROM 31 is done by setting ad- 
dresses as desired in the read address register 33. 

As illustrated, the power-on time counting circuit 36 
includes a timer 37 for counting the current-carrying time 
5 for an electronic device and an EEPROM 38 for holding 
the values of the timer 37. 

When an electronic device incorporating the LS1 10 
is activated, the timer 37 receives a system power-on 
signal indicating that the system power has been turned 
on and begins counting up. The timer 37 is for measur- 
ing the current-carrying time, so its value does not return 
to "0". It is thus necessary to make its count-up timing 
(interval) very slow. For example, if a counter which 
counts once every one second is employed, the bit 
number of the counter will have to be around 27 in order 
for it to operate for three years. A trigger signal for mak- 
ing the counter to count once every one second uses 
an appropriate bit output of an ordinary timer that is pro- 
vided in the same LSI 10 (a counter like a system timer 
that does not stop during the operation of the system). 

When the electronic device is deactivated, the EEP- 
ROM 38 receives a system power-off signal indicating 
that the system power will be turned off, and stores and 
holds the value of the timer 37 at that time. Next time 
the system power of the electronic device is turned on, 
the timer 37 loads the value held in the EEPROM 38 
and resumes to count up from that value, thus enabling 
the cumulative calculation of the current-carrying time 
of the LSI 10. 

Also, as shown in Fig. 2, the logic area 20 of the LSI 
10 includes several logical blocks 21 for executing log- 
ical operation and, as the maintenance function of the 
LSI 10, error signal holding registers 22, corresponding 
to the logical blocks 21 in number, for holding temporar- 
ily an error signal ES that is output from any of such 
logical blocks 21 when an error occurs in the logical 
block. The error signal ES that has been output via the 
error signal holding register 22 is output as an in-LSI 
failure occurrence signal TS for notifying the electronic 
device that a failure has occurred as well as being sup- 
plied to the EEPROM 31 as a write enable signal WE of 
the EEPROM 31. 

Operation of the present embodiment will be de- 
scribed. 

First, at the time of manufacture of an LS1 10, initial 
information is written into its EEPROM 31 via the exter- 
nal data input terminal 34. After the LSI 10 has been 
incorporated in an electronic device, the initial informa- 
tion is read out from the EEPROM 31 via the readout 
data output terminal 35 when the initial information con- 
cerning such LS1 10 is to be confirmed. As the electronic 
device is used, the current-carrying time for the LSI 10 
is counted via the timer 37 of the power-on time counting 
circuit 36. 

If, during the use of the electronic device, an error 
should occur in any of the logical blocks 21 in the logic 
area 20 of the LSI 10, an error signal ES is output from 
the logical block 21 and stored in the error signal holding 



EP 0 831 401 A1 



75 



20 



25 



30 



35 



40 



45 



50 



5DOCID: <EP 0831401 A 1_l_> 



4 




7 EP 0 831 

register 22 corresponding to the logical block 21 . The 
error signal ES which has been output via the error sig- 
nal holding register 22 is then output as an in-LSI failure 
occurrence signal TS, notifying the occurrence of a fail- 
ure to the electronic device as well as being supplied to s 
the EEPROM 31 as a write enable signal WE. 

On receiving the write enable signal WE, the EEP- 
ROM 31 becomes writable, and the value of the error 
signal E S held in the error signal holding register 22 and 
the value of the timer 37 of the power-on time counting 10 
circuit 36 atthattime are written in. Thus, the information 
for specifying the logical block 21 in which an error has 
occurred (the value of the error signal holding register 
22) and the failure occurrence time (the total current- 
carrying time since the LS1 10 was mounted in the elec- is 
tronic device) are stored in the EEPROM 31 . 

If the LSI 10 should experience frequent errors and 
requires analysis for the contents of the failures, it is re- 
moved from the electronic device and set on an appro- 
priate analyzing device. The initial and failure informa- 20 
tion accumulated in the EEPROM 31 is then read out 
via the readout data output terminal, thereby enabling 
information needed for analysis to be acquired. 

As described above, the semiconductor integrated 
circuit device according to the present invention is so 25 
designed as to store the serial number, characteristics 
data and other discrete information concerning the own 
device in the non-volatile memory element provided in 
the own device, thereby enabling easy acquisition of dis- 
crete information concerning the semiconductor inte- 30 
grated circuit device even after mounting it in an elec- 
tronic device by reading the discrete information from 
the non-volatile memory element. Thus, effects can be 
achieved that time and labor required for managing dis- 
crete information concerning the semiconductor inte- 35 
grated circuit device can be reduced and that mistakes 
in the management procedure for discrete information 
can be prevented from occurring since the management 
is not done manually. 

Also, since discrete information concerning a sem- 40 
iconductor integrated circuit device can be acquired 
easily with the semiconductor integrated circuit device 
mounted in an electronic device, it is not necessary to 
perform the complicated work of removing the frame of 
the electronic device for confirming the discrete infor- *s 
mation. 

In addition, if a failure occurs in the semiconductor 
integrated circuit device, circumstances under which the 
failure has occurred and the time when the failure oc- 
curred are stored automatically in the said non -volatile so 
memory element, providing the effects that time and la- 
bor required for creating a failure history can be reduced 
and that mistakes in the procedures for creating and 
managing the failure history can be prevented from oc- 
curring since the management is not done manually. 

Furthermore, since the failure history thus created 
is stored in the said non-volatile memory element, an- 
other effect is achieved that the failure history can be 
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acquired easily and as necessary together with the said 
discrete information for analyzing the content of the fail- 
ure that has occurred in the semiconductor integrated 
circuit device or for other purposes. 



Claims 

1 . A semiconductor integrated circuit device, compris- 
ing: 

logical operation means (20) for executing log- 
ical operation; and 

history holding means (30) for managing dis- 
crete information concerning the own device; 
wherein 

said history holding means (30) further com- 
prising: 

non-volatile storage means (31) for holding 
said discrete information; 
input terminal (34) for writing external informa- 
tion into said non-volatile storage means (31); 
and 

output terminal (35) for reading out information 
held in said non-volatile storage means (31 ). 

2. The semiconductor integrated circuit device as set 
forth in claim 1 , wherein 

said non-volatile storage means (31 ) of said 
history holding means (30) holds, as said discrete 
information, at least the serial number of own de- 
vice. 

3. The semiconductor integrated circuit device as set 
forth in claim 1 , wherein 

said non-volatile storage means (31 ) of said 
history holding means (30) holds, as said discrete 
information, at least the serial number of own device 
and the measurement results for various character- 
istics obtained by said logical operation means. 

4. The semiconductor integrated circuit device as set 
forth in claim 1 , wherein 

said non-volatile storage means (31 ) of said 
history holding means (30) is an EEPROM. 

5. The semiconductor integrated circuit device as set 
forth in claim 1 , wherein 

said history holding means (30) 
when an error occurs in said logical operation 
means (20), inputs an error signal output from 
the logical operation means (20), and writes the 
value of the error signal into said non-volatile 
storage means (31 ). 

6. The semiconductor integrated circuit device as set 
forth in claim 1 , wherein 
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said non-volatile storage means (31 ) of said 
history holding means (30) holds, as said dis- 
crete information, at least the serial number of 
own device and the measurement results for 
various characteristics obtained by said logical s 
operation means, and 
said history holding means (30) 
when an error occurs in said logical operation 
means (20) ( inputs an error signal output from 
the logical operation means (20), and writes the 10 
value of the error signal into said non-volatile 
storage means (31). 

7. The semiconductor integrated circuit device as set 
forth in claim 1 , wherein is 

said history holding means (30) further com- 
prising 

power-on time counting means (36) for count- 
ing the total current-carrying time by monitoring 20 
the ON/OFF status of the system power of the 
electronic device into which own device is in- 
corporated, 

writes the value counted by said power-on time 
counting means (36) into said non -volatile stor- 2S 
age means (31) as necessary. 

8. The semiconductor integrated circuit device as set 
forth in claim 1 , wherein 

30 

said non-volatile storage means (31 ) of said 
history holding means (30) holds, as said dis- 
crete information, at least the serial number of 
own device and the measurement results for 
various characteristics obtained by said logical 35 
operation means, and 

said history holding means (30) further com- 
prising 

power-on time counting means (36) for count- 
ing the total current-carrying time by monitoring 40 
the ON/OFF status of the system power of the 
electronic device into which own device is in- 
corporated, 

writes the value counted by said power-on time 
counting means (36) into said non-volatile stor- 
age means (31 ) as necessary. 

9. The semiconductor integrated circuit device as set 
forth in claim 1, wherein 

so 

said history holding means (30) further com- 
prising 

power-on time counting means (36) for count- 
ing the total current-carrying time by monitoring 
the ON/OFF status of the system power of the ss 
electronic device into which own device is in- 
corporated, 

when an error occurs in said logical operation 
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means (20), inputting an error signal output 
from the logical operation means (20) and 
writes the value of the error signal into said non- 
volatile storage means (31), as well as writes 
the value counted by said power-on time count- 
ing means (36) into said non-volatile storage 
means (31 ) at that time. 

10. The semiconductor integrated circuit device as set 
forth in claim 1, wherein 

said non-volatile storage means (31) of said 
history holding means (30) holds, as said dis- 
crete information, at least the serial number of 
own device and the measurement results for 
various characteristics obtained by said logical 
operation means. 

said history holding means (30) further com- 
prising 

power-on time counting means (36) for count- 
ing the total current-carrying time by monitoring 
the ON/OFF status of the system power of the 
electronic device into which own device is in- 
corporated, 

when an error occurs in said logical operation 
means (20), inputting an error signal output 
from the logical operation means (20) and 
writes the value of the error signal into said non- 
volatile storage means (31), as well as writes 
the value counted by said power-on time count- 
ing means (36) into said non-volatiie storage 
means (31 ). 
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